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Greenness Exposure - General People

All-Cause Mortality &

e

Gardening

Wellbeing variables @
Depression Risk @

Anxicty Risk @

Stress @

Heallh-relaled qualily of life @
Health variables ®

Cardiovascular Mortality g

Stroke Mortality ®
All-site Cancer Mortality &
Lung Cancer Mortality &

COPD Mortality @
Respiratory Disease Mortality @

Forest Bathing i Stroke Risk #

Parkinson Disease Risk @
Improving Depressive Mood @
Reducing Anxiety ®

Improving Positive Affect ®
Reducing Negalive Affect @

Cortisol as a Stress Biomarker @ Diastolic Blood Pressure @
Systolic Blood Pressure @& Heart Rate @

Elders

g Al-cause Mortal'ty @

Cardiovascular Mortal'ty @ %,
Ischemic Heart Discase Mortality @ =

Respiratary Disease Mortality @

Strake Martality @

Dementia Risk @

® The results showed consistency across different studies, indicating that green/blue is a protective factor.

Good Selt-rated Health @
Depression Risk @

@ The results showed incomplete consistency across different studies, with some studies suggesting that green/blue may be a protective factor.

® The results showed inconsistency acrass different studies, making it diffcult to determine the association between green/blue and outcome.

Ischemi¢ Hearl Disease Mor lalily @

Cerebrovascular Disease Morlalily @

Necurodegencrative Discase Mortality @

4 Peterm Birth Risk @

MY

Depression Risk #

Anxiety Risk @

Good self-reported Health @
Psychiatric Disorders Risk ®
Schizophrenia Risk @

ADHD Risk ®

Caranary Heart Disease Risk @
Diabetes Mellitus Risk @
Metabolic Syndrome Risk @
Hypertension Risk &

Obisity Risk ®

Systolic Blood Pressure @
Diastolic Blood Pressure @
Dyslipidemia Risk @

’ All-site Cancer Risk @

Asthma Risk &

COPD Risk ®

Lung Cancer Risk &
Allergic Rhinitis Risk ®

g

Pregnant and Neonate
,? Small for Gestational Age Risk &

Low Birth Weight Risk
Birth Weight @

Postpartum Depression Risk @

Children and Adolescents

®  Asthma Risk & Allergic Rhinitis Risk
Wheezing Risk @ Aeroallergrn Sensitization Risk ®

-Greenspace and human health: An umbrella review. 2021.
Yang et al.

-Green spaces, blue spaces and human health: an updated
umbrella review of epidemiological meta-analyses.2025. Wang
et al.
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Based on recent umbrella review of

40-47 systematic reviews on
greenspace and health. (6-201).
Beneficial associations of
greenspace:

physical activity
sleep quality

iRt

Living in greener place

Mortality

52 @ Mental disorders

Cardiovascular diseases é\@\ 3 Low birth weight

02) Physical inactivity

°

Blood pressure, blood glucose &

Body mass index Q

Sleep disorders

-Greenspace and human health: An umbrella review. 2021. Yang et al.
-Green spaces, blue spaces and human health: an updated umbrella review of epidemiological meta-analyses.2025. Wang et al.



7M12°0°00 MYaVNN NR 7972009 019 DYonn Nn

Art work by Anne Cleary
& World Health
“%.# Organization
wwam o m EUFOPR

Environmental
benefits

Nature benefits
for humans

Social benefits

Mental benefits

)

Reduced urban
heat island
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7 =T, (e.g. Bowler et al,.
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wnin

~ Anthropogenic
“* noise buffering
0 and production of
. pleasant sounds
(e.g. Pathak et al., 2008)

< Social
interaction

(e.g. Maas et al.,

2009)

Enhanced nature

® connection
2 (e.g. Cleary et al, 2017)

N

.
o

O =5

Flood

M? mitigation
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Exposure to
diverse
microbiota

(e.g. von Hertzen et
al., 2015)

Community

Cohesion
(e.g. Weinstein et al,,
2015)

Stress

reduction
(Ulrich et al.,

J el

Improved air
quality

(e.g. Nowak et al.,
2006)

UV exposure
(e.g. Grant and
Holick, 2005)

Promotion of
physical
activity

(e.g. Bowler et al.,
2010a)

Attention
restoration
J (Kaplan, 1995)
\
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Green spaces and adverse pregnancy outcomes
eren Agay-Shay,** Ammatzia Peled,* Antonia Valentin Crespo,'> Chava Peretz,
¥, Amital,” Shai Li Michael Friger,” Mark | Nieuwenhuijsen
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119702 15%™ YW NPN2IN RY 1T RXN NP11Y APDIVIIRI MIN DIV 269 29p2 Ipnn
D173 1IPIYI 7977 ,N2IN1 NNIYH N11322 NI NYNNRS MawnNn D'wl 219pa GDM 5

Y¥INNa H"™1/3" 4-391
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Residential Greenness and Long-term Mortality Among
Patients Who Underwent Coronary Artery Bypass Graft
Surgery
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Sadeh et al., 2024. https://doi.org/10.1016/j.envres.2024.118376
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Ashri et al., 2024. https://doi.org/10.1093/ehjgcco/qcae048
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Greenness & Health Equity
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Greenness

Asumption

Assumption: Greener areas
have cleaner air (less NOx),
which is why cancer risk is

lower.

29991 NR 97200 N

GDM risk

Microbiome link
not found

Finding

Finding: Even after
accounting for air pollution,
the link remained. The
effect was not explained by
NOx.

X
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—vJ\\\» I>§§:¥ _-—’///\l \/,
R—— - V - %
Expected Pathway:
Greenness improves

recovery via fitness or ‘ l
mood. h

Other Potential Pathways

More Social
Contact & Support

Stress Reduction
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The UFHIP took place over a span of 10 months
from September 2016 to June 2017, at a center
for at-risk youth in Israel. The adolescents met at
the center 5 days a week; three times a week the
activities centered on
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Urban Forest Health Intervention Program to
promote physical activity, healthy eating,
self-efficacy and life satisfaction: impact on
Israeli at-risk youth
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Summary

The aim of this study was to evaluate an urban forest intervention program effect on physical activity,
healthy eating habits, self-efficacy and life satisfaction (LS) among lIsraeli at-risk youth. The quasi-
experimental study ran from September 2016 to June 2017; participants were randomly selected. There
were 76 total study participants: 53 in the intervention and 23 in the control group. Participants ranged in
age from 15 to 18 years. Questionnaires were administered to intervention and control groups before and
after the intervention. Univariate and multivariable analyses evaluated the intervention effect. Repeated
measures analyses of covariance were calculated to assess change in group differences. An increase was
found in measures of physical activity in the intervention group (p < 0.001), while no change was noted in
the control group. Healthy eating increased in both groups (p = 0.007), with no significant difference be-
tween them (p = 0.165). Unhealthy eating decreased significantly in the intervention group (p = 0.002)
and increased in the control group (p = 0.007). Self-efficacy increased in the intervention group (p <
0.001), while no change was noted in the control group (p = 0.353). Likewise, LS increased in the interven-
tion group (p < 0.001), while no change was found in the control group (p = 0.657). Findings indicate that
the intervention was efficacious in increasing physical activity, healthy eating habits, self-efficacy, and LS.
The effertiveneac nf thig interventinn amanna laraer eamnlesg ie warrantad in fittiire nroenective <tiidies



“Experimental” study

The psychological, physiological, and cognitive effects of different environments, a field experiment on
women from two ethnic groups

72 healthy women (N =72, 48 Arab and 24 “Diana Saadi- PhD,

Jewish), started the experiment at their home | | Oay before- HOME | m- N
isi i -ff lmh.man,al::u:OME{N;:nz.)us B sissions E ‘ LI_—F 5 E [I[.
and visited six different outdoor urban | [ vz D- [F[r | Compared to home

environments in predominantly ethnic Arab or [, T TrrI uul'

Jewish cities, in Israel. i e i I [I[i [I[I e

iti H Il T 1l 1l 2 i . ’
Mooc! (measured as positive and negative o[ e [ i i_D-EE_B- e physiological (HRV) and
emotions, cheerfulness, relaxed, natural and , e a - = . . L
discomfort feelings), autonomic nervous T T : I-D. im‘ cognitive responses were
system balance (assessed using heartrate [ TTT T i riiii|y [I[I 13 UF[F found during visits to both
variability (HRV)) and working memory "Il:i?«-‘m.fff‘utﬁa'm=.EZT:nJFuv.ufm;k | @*E- E.= urban parks.

(measured by a backwards digit-span task) : .:..—l
were evaluated. Several potential mediators - _-:.__-:._[I[I m H—E-

were measured: carbon monoxide (CO), heat,
ARt g

noise, social aspects, and the self-perceived
Ml
: Ei[iﬂi.il[h | CCam  CONawm  REd u“!;.[l

* The strongest beneficial
D*Ehmq_tn[l[i responses were found for
the intra-ethnic park, for

[I[l both Jewish and Arab
concia  ch1; | women.

* The results for the other

[I[' urban environments (city
o 1 centers and residential

areas) differed between
— Jewish and Arab women.
P — 3 * The potential mediators -
Environmental Research -’ self-perceived restoration,
social aspects, CO, heat
There's no place like home? The psychological, physiological, and cognitive ) and noise did not eXplain
effegts of short visits to outdoor urpan envirgnmems compared to staying in %55 the Observed responses_

the indoor home environment, a field experiment on women from two
ethnic groups
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A cunlp.m\on of the effects ulstlcclcd mono-cthnic urban
envir on the functions of Muslim
and Jewish women in Israel

Diana Saadi - Keren Agay-Shay - Emanuel Tirosh -
Lehak Schnell
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- The effects of crossing ethnic
boundaries on the autonomic
nervous system in Muslim and
Jewish young women in Israel
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Ethnic Differences in Home-Related Maternal
Stress: Muslim and Jewish Mothers
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% Tree scientific name

B Ficus microcarpa

B Brachychiton populneus

W Brachychiton rupestris
Cupaniopsis anacardioides

[ Harpephyllum Caffrum

B Ficus obliqua

NDVI 2014 ( RapidEye 5 m)
% 0.765196
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B Phoenix dactylifera [0 Olea europaea

NDVI = 0.2066 NDVI =0.233




Reducing harm

For example: reducing exposures
to environmental stressors like
heat and air pollution; provision of
medicines, food and clean water

Restoring capacities

X

For example: restoring attention,

facilitating stress recovery Health & Well-being
Biodiversi Contact with biodiversi
For example: improved perceived

health, lower risk of depression

EXpesire Exparioree Building capacities or mortality, greater risk of Lyme
disease or allergic rhinitis
For example: encouraging
N physical activity, facilitating /
transcendent experiences K
—» Moderators N

K

Environmental and socio-cultural context
(e.g. accessibility, weather, facilities, main-
tenance level, perceived safety, social norms,
and cultural values and practices); and/or

For example: increasing risk of
Individual characteristics allergies, infectious diseases,
(e.g. age, gender, socioeconomic position, harmful microbiota

ecological knowledge)



Figure S1: Illustration of potential confounding variables and possible selection bias in the association between greenness exposure and second trimester hair

steroids and the minimal adjustment set to block all biasing paths. Directed Acyclic Graph (DAG) drawn with the use of
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10 MOST COMMON SPECTES IN TA INVENTORY
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Tree inventories

Tree inventories are systematic and
comprehensive surveys of trees within a
city (usually on public lands, every 10
years). O Tree species
Q Size

O Health

O Geolocation

In Israel, only few localities (5%) conduct
tree inventories according to the “digital
forest” data.

~ Of the ~ 3 million trees, 85% are identified
based on tree canopy, without
spec ification of species.
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Gaps and needs.....

 We need to distinguish
between different types of
vegetation which is crucial for
causal inference and policy
decisions. (specific
type/combination)

* Satellite-based data does not
capture the “pedestrian” eye-
level greenness exposure.

* Disparities- Not all cities has
tree inventory.

Contents lists available at ScienceDirect

R environmenial
Sy ¢’ Environmental Research n
& 1N
ELSEVIER journal homepage: www.elsevier.com/locate/envres
.

e 7

Review article )

Biodiversity and human health: A scoping review and examples of e
underrepresented linkages

Jake M. Robinson ™, Andrew C. Breed ", Araceli Camargo *, Nicole Redvers , Martin F. Breed
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To create innovative and precise exposure
metrics for greenness that identify tree
species and biodiversity and capture
pedestrians' visual experiences, by utilizing
high-resolution GSV images publicly available
and applying advanced computer vision
techniques.
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Step1-data GSV 360 Tree inventories-

acquisition images TA, PT
/T T T T T T T -l ________ RN 1
: \
Step2-data { E);tr:c: dOtbjetf:t . Tree Quality
pre-processing | metadata etection . tation— assessment
Labeling : |
I S
I Tree | 77 _ S0
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i Training tree I hi |
EIEE classification model : Sl :
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Stepl-data Download GSV
acquisition 360 images

-Download OSM database, using
the Python package OSMnx.
-Downloaded all PT GSV
images(150K).

-TA-Started to download GSV
images (5K/500K).

-Approval for funding from Google
(35008).

Tree inventories-

TA, PT
i Expert
ry examination
TA (48K)

Exclusion of Shrubs and trees that
cannot grow in TA

Tree inventory TA (41K trees)

262 tree Species.

560 categories Of these, 70
in the original — Species with more
inventory than 100 trees in

the inventory.



10 MOST COMMON SPECTES IN TA INVENTORY
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Step2-data pre-processing

( . : : : :
1 Annotation- Developed an algorithm that automatically assign a tree in the GSV
: image to a tree in the inventory, based on proximity and location.

Object detection Location of the tree:
roundina Din For each identified tree
L e e in the image, we —)
calculate the angle and
the distance of the
roots of the tree to the
camera

Metadata in GSV
image: Location and
the angle of the
camera



tomatically assign a tree in the image
d on proximity and location.

Search all the trees in a
50m distance

If Matched
location

Labeling
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Pyramid scene parsing network (PSPNet) will be used to derive greenness
metrics from the retrieved GSV(pixel-level image segmentation). The base model
code from PyTorch implementation.(Panoptic-DeepLab)

B

Google Street View panorama images generated for 2 point locations in Petah-Tikva city
(top image). Google Street View images and its corresponding image segmentation 0
(bottom images) are shown. Classification of green vegetation in each location are Trees (’ﬁ] 39-0 16-5
presented in the table below. - A : Sy
Gass () 115 17 SRRy el o0
L3 -
sy |59 I Step3-Smothing and mapping
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